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Pedepar:

1. Cenexuis MIeHUIli € OAHIEIO 3 KJIIIOYOBUX OOJIACTEN arpapHUX OCIiIKeHb, CIIPSIMOBAHUX Ha 326€3MeYeHHs
CTaJIoro BUpOOHUIITBA [TPOJIOBOJILCTBA B YMOBAX I7100aJIbHOI 3MiHM KJIiMaTy Ta 3pDOCTal0YOro HaCEJIEHHS IIJIaHETU.
[Nmenunus o3uma 3aliMae 3Ha4HE MiCLi€ y CBITOBOMY BUPOOHUIITBI 3€pPHOBUX KYJIBTYP 3aBJsIKU CBOill BUCOKIl
YPO’KaHOCTI Ta AKICHUM XapaKTEPUCTUKaM 3epHa. OgHMM 3 KDUTUYHUX aCIEKTIB, 10 BIIJIMBAIOTL HA
MIPOAYKTUBHICTD Ta aJANITUBHICTb NIIEHUL]i 03UMOIi, € 03HAKU KOJIOCA Ta BPOXKANHICTb. JJOCITiI>KeHHS, SIKi
CIIPSIMOBaHi Ha PO3YMiHHS CeJIeKLiiHO-TeHEeTUYHUX OCHOB O3HaK K0J10ca MIIEHUL]i 03UMO] JO3BOJISIIOTh BUSIBUTU
FeHETUYHI MEeXaHi3MH1 LIMX O3HAK i CIIPUSIIOTh PO3pOOLI HOBUX COPTIB 3 MOKPAIlEHUMU XapaKTeprucTuKamu. B
OCTaHHi POKM 3HAYHUX YCIIXiB Y Lif rajy3i JOCATHYTO 3aBASKM 3aCTOCYBAHHIO CY4aCHUX MOJIEKYJISPHO-T€HETUYHUX
TEXHOJIOTIH, TAaKUX SIK MapKepHO-acollifioBaHa cesekuis (MAS) i BUCOKOIIPOJyKTUBHE CEKBEHYBaHHS. MAS cyTTeBO
IIPUCKOPIOE i MifBUIIlye TOUHICTb CEJIEKLIHOrO IIPOLIECY 32 PaXyHOK BUKOPHCTAHHS MOJIEKYJISIPHUX MapKepiB,

POC/INHU 3 ONITUMAJIbLHUMHN O3HAKaMU KOJIOCa, 1110 B KiHHeBOMy pesyanaTi INPpU3BOJUTL 1O CTBOPEHHA



BVICOKOBPO>KaMHUX i CTPECOCTIMKUX COPTiB. BUCOKONPOAYKTUBHE CEKBEHYBAHHS («CEKBEHYBAHHSI HACTYITHOTO
[TOKOJIiHHSI») IO3BOJISIE LIBUAKO i TOYHO ceKBeHyBaTH BeJuKi KisibkocTi JHK i PHK, BuB4aTH reHOMU POCJIVH,
BUSBJIATYU T€HU TA MOJIEKYJIIPHI MapKepy, fKi [1OB's13aHi 3 BAXXJIMBUMU arPOHOMIYHMMM O3HaKaMHU KOJIOCa MIIEHUL],
i 3Ha4YHO NMPUCKOPIOBATHU IIPOLIEC CEJIEKLii 32 PaXyHOK TOYHOTO i MAaCIITAOHOTrO aHaJli3y FeHETUYHUX JAHUX. Y LIbOMY
IOCJIIPKEHH] CUCTEMHO ITPOAHai30BAHO F€HETUYHI Ta CEJIEKLIVHI OCHOBU O3HAK KOJIOCA MUIEHULL O3UMOI, TAKUX SIK
KisibKicTb 3epeH i maca 1000 3epeH, i3 BUKOPUCTaHHSIM MapKepHO-acoLiltoBaHoi cesnekuii (MAS) i
BHICOKOIIPOAYKTMBHOIO CEKBEHYBAHHSI 17151 aHAJIi3y T€HETUYHOI BapiabesIbHOCTI Ta BUBHAYEHHS MOJIEKYJISIPHUX
Mapkepi. OcobiuBa yBara npuainseTbes posi MikpoPHK y perysisuii po3BUTKy 3epHa Ta AETpagoOMHOMY
CEKBEHYBAHHIO (SIK OTHOMY 3 METOJiB BUCOKOIIPOLYKTUBHOTO CEKBEHYBAHHSI) 1J151 [IOIIYKY I'€HiB, sIKi € MillleHHIO
MikpoPHK Ta anorauii ixHix QyHKUiN. BUXigHUM MaTepiajiom [1jis JOCIiIyKeHb CTaJIM COPTH NIIEHULli O3UMOI
Mexican Large Spike (MLS), Bainong 4199 (BN419) ta nomnyssuis F2 (145 pociuH), CTBOpeHa IUISIXOM ribpuau3ariii
Mexican Large Spike x Bainong 4199. Pe3dysibTaTil JOCJIiI>KE€Hb II0Ka3aJH, 0 6aTbKiBCbKi (POPMU CYTTEBO
BiZIpi3HAINCS 32 O3HaKaMM KOJI0Ca — 3a KiJIbKICTIO 3€peH y KoJiocy Ta Macolo 1000 3epeH, 110 BifoBigae NpUHIUITY
6aTbKiBCBKOTO BiZI6OPY IpY CTBOPEHHI NonyJisyii aJ1s1 kapryBaHHsl QTL. O3Hakyu Masnyu HOpMaJbHUI PO3NOIIT i
JIBOHAIIPABJIEHY CETPErallilo, [0 BKa3ye KUJIbKiICHE YCIaKyBaHHs. 3a pe3yJIbTaTaMU KOPEJISILiMHOIO aHasizy
KiJIBKiCTb KOJIOCKIB i Maca 1000 3epeH Maju BUCOKO3HAYYILy TO3UTHUBHY KOpeJIsILio 3 KoediljieHToM Kopessiii
0,953. 143 napu nosiMmopdHUX MapKepiB 3 YiTKUMU BiMiHHOCTSIMU OyJiy IlepeBipeHi Ha NoJ1iMopQi3m i3
BUKopucTanHsaM 300 nap npaimepis SSR. Byso renorunosano 143 napu nosimopgHUX MapKepiB i 106yA0BaHO
reHeTUYHi KapTu 1718 145 okpemux pocyuH nonyssauii F2. s no6y10Bu KapTy FeHETUYHOTO 3YeIlJIEHHs 0YJI0
BHUKOPHUCTaHO 145 s10KyciB nosiMmoppHUxX MapKepis SSR, sKi oxontoBanu 19 XpoMOCOM MIIEHUL, 3aTajlbHOIO0
nomxuHoto 3128,17 cM. CepenHs BifcTaHb MibXK MapKepamu cTaHoBuia 25,23 ¢cM, MmakcumanbHa — 113,85 cM,
MiHiMasnpHa — 3,57 cM. 'eHeTHYHA MiBHICTh MiXK IEeIKMMU MapKkepamu nepesuntysasa 50 cM, mo 06yMOBIeHO
[IepEeBa’KHO MAJIoIo IIiTIbHICTIO MOJIEKYJISIPHUX MapKepiB. Posnozin 145 noniMopdHIX MapKepHUX JIOKYCIB 3a
rpynamu xpoMmocoM A, B i D 6yB HepiBHOMIpHUM. 77 MapKePHUX JIOKYCiB OyJIM HasiBHi B XPOMOCOMHIl rpymi A, 41 -y
rpymi B, i mume 24 - y rpyni xpomocom D, mo cranoBuso 54,22%, 28,87% i 16,9%Bi[ 3arayibHOi KiJIbKOCTi MapKepHUX
JIOKYCiB, BiINoBigHO. Mapkepu SSR Manu HaiBUIMI NIOJiMOP()i3M y rpymi XpoMOCOM B Ta HallHMK4NIA
nosimopiam rpymnu xpomocom D. BuzHaueHHs Ta aHasi3 enictaTuyHux JIoKyciB QTL nis KisbKOCTi 3epeH Ha K0JI0C
Ta MacCHU TUCSY 3€PEeH [0Ka3ajHy, o 0yJs0 ineHT(IKOBaHO AEB'ATh enicTaTuYHUX JI0KyciB QTL, noB's3aHux 3
KiJIbKICTIO 3€pEH Ha KOJIOC Ta MacoIo TUCSYi 3epeH, SIKi Oysu po3nogineHi Ha xpomocomax 1B, 2B, 2D, 3B i 6B, cepen
SIKUX 4OTUPU acouirioBaHi 1okycu QTL - Ha xpomocomi 3B, nBa aconirioBanux jokycu QTL - Ha xpomocoMi 6B. i o
OJJHOMY aCOLiI0BaHOMY JIOKYCY - Ha xpomocoMax 1B, 2B ta 2D. Lle go3Bosse nosicHuTu 4,922%~21,1044%
(peHOTUNHUX Bapialliil 32 03HAKOIO KiNIbKOCTI 3epeH Ha Kosoc. QGNS~1B ta QGNS~3B2 manu Benuki reHeTUYHi
edekTy Ta 6y OCHOBHUMU JIOKyCaMH, rosicHooun 21,1044% ta 15,8886% denorunivyHux Bapianiit. Opun
anutuBHUM s10Kyc QTL, KU1 KOHTPOJIIOBAB Macy TUCAYi 3epeH, 6ys0 BusBieHo Ha QTGW~3B, 110 nosicHIOBajIo
11,4727% minnusocTi peHoTUuny. 3HadeHHs edekTy 1151 1oKyciB QGNS~2B, QGNS~2D ta QGNS~3B1 6ysin meH1e 3a
HyJIb, OTK€, TEHETUYHUN €(DEKT enicTaTuYHUX JoKyciB QTL, sKi Hasexxanu 10 peKOMOiHaHTHOTO TUILY, OYB
OinpIIMM, HiX y enicraTnyHuX JokyciB QTL, sKi Haneskany 1o 6aTbKiBCbKOTO TUITY, 110 NOsICHIOE 41,91% 3aranbHoi

eHoTUNIYHOI MiHJIMBOCTI.

2. Wheat breeding is one of the key areas of agricultural research aimed at ensuring sustainable food production in
the face of global climate change and the growing world population. Winter wheat holds a significant place in
global cereal production due to its high yield and grain quality characteristics. One of the critical aspects affecting
the productivity and adaptability of winter wheat is the characteristics of the spike and yield. Research focused on
understanding the breeding and genetic basis of spike traits in winter wheat allows the identification of genetic
mechanisms governing these traits and facilitates the development of new varieties with improved characteristics.
In recent years, significant progress in this field has been achieved through the application of modern molecular
genetic technologies, such as marker-assisted selection (MAS) and high-throughput sequencing. MAS significantly
accelerates and improves the accuracy of the breeding process by utilizing molecular markers associated with
desirable traits. Its application in winter wheat breeding allows for the effective selection of plants with optimal



spike traits, ultimately leading to the creation of high-yielding and stress-resistant varieties. High-throughput
sequencing («next-generation sequencing») enables the rapid and accurate sequencing of large amounts of DNA
and RNA, the study of plant genomes, and the identification of genes and molecular markers associated with
important agronomic traits of the wheat spike. This significantly accelerates the breeding process through precise
and large-scale genetic data analysis. This study systematically analyzes the genetic and breeding basis of spike
traits in winter wheat, such as the number of grains and the weight of 1000 grains, using marker-assisted selection
(MAS) and high-throughput sequencing to analyze genetic variability and identify molecular markers. Special
attention is given to the role of microRNAs in regulating grain development and degradome sequencing (as one of
the methods of high-throughput sequencing) for identifying genes targeted by microRNAs and annotating their
functions. For the research consisted of the winter wheat varieties Mexican Large Spike (MLS), Bainong 4199
(BN419), and an F2 population (145 plants) created by hybridizing Mexican Large Spike x Bainong 4199. The research
results showed that the parent forms significantly differed in spike traits — the number of grains per spike and the
weight of 1000 grains, which corresponds to the principle of parental selection when creating a population for QTL
mapping. The traits exhibited a normal distribution and bidirectional segregation, indicating quantitative
inheritance. According to the results of the correlation analysis, the number of spikes and the weight of 1000
grains had a highly significant positive correlation with a correlation coefficient of 0.953. A total of 143 pairs of
polymorphic markers with distinct differences were tested for polymorphism using 300 pairs of SSR primers. The
143 pairs of polymorphic markers were genotyped, and genetic maps were constructed for the 145 individual plants
of the F2 population. To construct the linkage map, 145 loci of polymorphic SSR markers were used, covering 19
wheat chromosomes, with a total length of 3128.17 cM. The average distance between markers was 25.23 cM, the
maximum distance was 113.85 cM, and the minimum distance was 3.57 cM. The genetic density between some
markers exceeded 50 cM, which was mainly due to the low density of molecular markers. The distribution of 145
polymorphic marker loci across chromosome groups A, B, and D was uneven. There were 77 marker loci present in
chromosome group A, 41 in group B, and only 24 in group D, accounting for 54.22%, 28.87%, and 16.9% of the total
number of marker loci, respectively. The SSR markers exhibited the highest polymorphism in chromosome group B
and the lowest polymorphism in chromosome group D. Determination and analysis of epistatic QTL loci for
number of grains per ear and thousand grain weight showed that nine epistatic QTL loci associated with number
of grains per ear and thousand grain weight were identified, which were distributed on chromosomes 1B, 2B, 2D,
3B and 6B, including four associated QTL loci on chromosome 3B, two associated QTL loci on chromosome 6B. and
one associated locus each on chromosomes 1B, 2B and 2D. This allows explaining 4.922%~21.1044% of phenotypic
variation for the number of grains per ear. QGNS~1B and QGNS~3B2 had large genetic effects and were the main
loci explaining 21.1044% and 15.8886% of phenotypic variation. One additive QTL locus controlling thousand grain
weight was found at QTGW~3B, which explained 11.4727% of the phenotypic variation.
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